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Box 1 Formulas for two-step LASSO regression
In the first step, standard LASSO is applied to select a set of potential confounders associated with the ADR, denoted by S ! ; In the second step, LASSO type regression is used again to select medical conditions that are highly associated with the drug use, and denote them as S ! . In both steps, we used 5-fold crossvalidation to select LASSO penalties. Finally, we estimate the conditional association between the ADR and drug adjusting for all the confounders in ( S ! ∪ S ! ). We then use one-sided p-values of the adjusted log odds ratios (log ORs) in the last step as the signal scores. a: number of patients were exposed to the medication and developed the ADR b: number of patients were exposed to the medication and not developed the ADR c: number of patients were not exposed to the medication and developed the ADR d: number of patients were not exposed to the medication and not developed the ADR pvalue1: unadjusted one-sided p-value pvalue2: adjusted one-sided p-value a: number of patients were exposed to the medication and developed the ADR b: number of patients were exposed to the medication and not developed the ADR c: number of patients were not exposed to the medication and developed the ADR d: number of patients were not exposed to the medication and not developed the ADR pvalue1: unadjusted one-sided p-value pvalue2: adjusted one-sided p-value 
